Introduction
Proteoglycans are complex macromolecules that consist of a protein core to which glycosaminoglycans (GAGs) are covalently attached. The structure of isolated proteoglycans (PGs) has been visualized in the EM (Morgelin et al., 1988; Buckwalten and Rosenberg, 1982) , but their structure in situ is very difficult to visualize.
PGs contribute to the elasticity of the cartilage matrix by their many negatively changed groups. PGs are probably also involved in some way in the mineralization of bone and cartilage (Tenenbaum and Hunter, 1987; Hargest et al., 1985; Prince et al., 1983; Poole et al., 1982a,b; Baylink et al., 1972) . The role of PGs in the mineralization process, however, is still a subject ofcontroversy. Some authors have demonstrated a decrease of PGs in the calcified cantilage matrix, suggesting that PGs must be removed to allow mineralization to proceed (Grynpas and Hunter, 1988) . Other investigators (Hargest et al., 1985; Scherft and Moskalewski, 1984; Poole et al. , 1982a,b) found no loss of PGs before mineralization. This means that disappearance of these macromolecules is not a prerequisite for calcification. demonstration of PGs at the ultrastructural level, e.g. , acridine orange, ruthenium red, colloidal ThO2 , and high-iron diaminethiocanbohydrazide-silven protein (Takagi et al., 1983; Groot, 1982; Shepand and Mitchell, 1981) . These stainings are based on the dcctrostatic attraction between the polyanionic GAGs and the positiv- For this purpose we used polyethyleneimine (PEI), which has been used as a tracer for anionic sites in several tissues (Vernier et al., 1983; Schuner et al., 1977 Schuner et al., ,1978 
Materials and Methods
Routine PEI Staining Procedure.
The following procedure was a modification of the method described by Schurer et al. (1977) . 
Results
A schematic representation of a 17-day-old fetal mouse radius with the nomenclature used is shown in Figure  1 . ..,4,:
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. In agreement with these findings, in beta-D-xyloside-treated radii PEI-positive structures were less numerous and smaller in cartilage matrix ( Figure  12a ) than in the untreated controls ( Figure  12b ). In addition to the thin col- lagenous fibnils, fibrils with a greater diameter were also present ( Figure  12c ). The PEI-positive granules on the collagen flbnils in the not yet calcified bone matrix could still be observed after culturing with beta-D-xyloside ( Figure 12d ). There was no difference in the amount of PEI-positive granules between the treated and untreated control radii. et al., 1988; Fisher et al., 1983; Takagi et al., 1983; Groot, 1982; Shepard and Mitchell, 1981 , .
Retention of PGs During PEJ Staining
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. Figure 9 . .. . .. . . a,. . (Groot et al., 1987; Lohmander et al., 1979; Merker et al., 1978) .
In the confluent calcified bone matrix, no PEI-positive structunes could be distinguished in the underlying matrix.
In the bone matrix the PGs consist ofa short core protein with one or two chondroitin sulfate chains (Fisher et al., 1983) . It might be that the PGs in bone are very small and that although PEI binds to them they are not distinguishable from other contrasted material.
An angument in favor of this suggestion can be found in micromorphological studies of spread PGs (Mongelin et al., 1988; Cannino et al., 1985) . It appeared that bone PGs were so small that they were dif- 
